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134Management of vascular trauma from dog bites
A. George Akingba, MD, PhD,a,b Eric A. Robinson, BS,b Andrea L. Jester, MD,a Brian M. Rapp, MD,a
Anthony Tsai, MD,a Raghu L. Motaganahalli, MD,a Michael C. Dalsing, MD,a and
Michael P. Murphy, MD,a Indianapolis, Ind
Background: Vascular trauma from large-dog bites present with a combination of crush and lacerating injuries to the
vessel, as well as signiﬁcant adjacent soft tissue injury and a high potential for wound complications. This retrospective
case series evaluates our 15 years of experience in managing this uncommonly seen injury into suggested treatment
recommendations.
Methods: From our database, 371 adult patients presented with dog bites between July 1997 and June 2012. Twenty
(5.4%) of those patients had vascular injuries requiring surgical intervention. Patient demographics, anatomic location of
injury, clinical presentation, imaging modality, method of repair, and complication rates were reviewed to assess efﬁcacy
in preserving limb function. Pediatric patients were managed at the regional children’s hospital and, therefore, not
included in this study.
Results: Among the 20 surgically treated vascular injuries, there were 13 arterial-only injuries, two venous-only injuries,
and ﬁve combination arterial and venous injuries. Seventeen patients (85%) had upper extremity injuries; three patients
had lower extremity injuries (15%). The axillobrachial artery was the most commonly injured single vessel (n [ 9/20;
45%), followed by the radial artery (n [ 4/20; 20%). Surgical repair of vascular injuries consisted of resection and
primary anastomosis (four), interposition bypass of artery with autogenous vein (13), and ligation (two), with (one)
being a combination of bypass and ligation. All patients had debridement of devitalized tissue combined with pulse lavage
irrigation and perioperative antibiotics. Associated injuries requiring repair included muscle and skin (n[ 10/20; 50%),
bone (n[ 1/20; 5%), nerve (n[ 1/20; 5%), and combinations of the three (n [ 5/20; 25%). Postoperative antibiotic
therapy was administered for 14.7 6 8.2 days in all 20 patients. Four patients (20%) developed postoperative wound
infections, although this did not compromise their vascular repair. Of the patients compliant with postoperative
surveillance, all limbs (100%) were viable at discharge and at 1-year follow-up.
Conclusions: Dog bite vascular injuries are an uncommon occurrence, where extremity pulse abnormalities are the most
common presentation. These injuries are also associated with signiﬁcant adjacent soft tissue trauma, which warrants
aggressive debridement and perioperative antibiotic therapy. Despite vigilant management, nearly one-ﬁfth of our
patients sustained wound infections. All infections were successfully managed with broad-spectrum antibiotics, and all
limbs were preserved 1-year postoperatively. (J Vasc Surg 2013;58:1346-52.)Dog bites are a common occurrence in the United
States and, in some instances, can result in limb-
threatening injuries.1 Between 2005 and 2009, approxi-
mately 1.6 million U.S. patients were reported with
nonfatal dog bites.2 This translates to 323,085 persons
per year and 885 initial emergency department visits per
day. Nationally, most of these injuries were unintentional
(98.9%), with only 1.1% as a result of legal interventions
or assault.
In contrast, life-threatening injuries from dog bites are
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6period (between 1979 and 1996), there were 304 reported
deaths, 80% of which occurred in children.3,4 In major
urban settings, there is a higher incidence of dog bite
injuries than in nonurban settings.5 Although most of these
injuries are minor, they sometimes can be associated with
limb-threatening injuries. When limb-threatening injuries
do occur, they are more commonly associated with vascular
and/or orthopedic trauma.6,7
Our institution is a major referral and level I trauma
center in an urban environment. As such, we manage
a signiﬁcant number of orthopedic and vascular injuries
incurred from dog bites. To our knowledge, no reports
exist that describe the management and outcomes of
vascular injury from dog bites. Therefore, we retrospec-
tively reviewed our 15-year experience with this problem
to evaluate our outcomes, as well as to provide recommen-
dations for management.
METHODS
Institutional review board approval was obtained for
this study from the Indiana University School of Medicine.
A retrospective review was conducted on all adult patients
who presented with dog bites to our level I trauma center
between July 1997 and June 2012. The patients were iden-
tiﬁed from a prospectively maintained trauma registry at
Table I. Demographics of patients with vascular injury
after dog bites
Demographic No. (%)
Sex
Male 17/20 (85)
Female 3/20 (15)
Race
White 10/20 (50)
African American 7/20 (35)
Hispanic 3/20 (15)
Age, years
11-20 3/20 (15)
21-30 7/20 (35)
31-40 5/20 (25)
41-50 4/20 (20)
51-60 0/20 (0)
61-70 1/20 (5)
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queries used to identify dog bites within this database
were an e-code (e906.0) and the search words “dog-
bite/canine/k-9.” The database provided information
regarding basic patient demographics, injury perpetrator,
and length of stay of patients admitted for dog bite injuries.
Pediatric patients were not included in this study because
they were evaluated at our regional children’s hospital.
From this database, patients with vascular injuries
requiring surgical intervention were identiﬁed for further
systematic chart review. Complete patient demographics,
injury characteristics, indications for surgery, vascular opera-
tive repair techniques, adjunctive surgical procedures, antibi-
otic usage, and outcomes data were collected for analysis.
Indications for surgery were determined based on physical
ﬁndings (classic hard/soft signs for vascular trauma),
computed tomography angiograms (CTAs), or contrast
angiograms. Indications for performing extremity fascioto-
mies were also recorded. Associated soft tissue, nerve, and
bony injuries were recorded, and the sequence of treatment
was evaluated to determine if it was based on Advanced
Trauma Life Support (ATLS) protocol. Postoperative
follow-up was with physical examinations and selective
duplex studies.
Missing data were coded as “unknown.” Data were re-
ported as mean 6 standard deviation, fractions, or as raw
percentages, where applicable. Statistical analysis was per-
formed with Microsoft Excel software (Redmond, Wash).
RESULTS
Patient demographics. A total of 371 patients
with dog bites were identiﬁed in our trauma registry over
a 15-year period (1997-2012). Most of these injuries
involved bony and soft tissue trauma. Our study focused on
the 20 patients we identiﬁed with vascular injuries that
required intervention during this study period. Of the 20
patients, 17 (85%) were male, 3 (15%) were female. Their
mean age was 33.36 13 years. The average age of the male
patients was 30.76 10.3 years; for the female patients, it was
48.76 19 years.
One-half (10/20) of the patients with vascular injuries
were Caucasian, seven were African American, and three
were Hispanic. The most commonly injured patient was
awhitemale between the ages of 20 and 30 years, in a county
demographic consisting of 33.2% minorities (Table I).
Location of extremity injury and mechanism of
injury. In the majority of instances, the vascular trauma
was inﬂicted by a police force dog (17/20), whereas the
remaining patients (3/20) receivedwounds from a domestic
canine. Of all the vascular dog bite injuries, 17 occurred in
the upper extremity, whereas the remaining injuries (3/20)
occurred in the lower extremity. The mechanism of vascular
trauma in these patients was from crush injuries, lacerating
injuries, or a combination of the two. Crush injuries are
deﬁned as maceration/contusion of the artery without
complete transection and laceration as complete transection.
There were eight crush-only injuries, nine lacerating-only
injuries, and three combination injuries (Table II).Location of vascular injury. As stated earlier, the
majority of vascular injuries were located in the upper
extremity (17/20 patients). Single-vessel injuries included
the axillobrachial artery (9/17) (Figs 1 and 2), radial
artery (4/17), and cephalic vein (1/17). Three patients
were subject to combined vascular injuries in the upper
extremity, which included the radial plus ulnar arteries
(2/17) and the brachial plus radial arteries (1/17).
Lower extremity vascular injuries were less common
(3/20 patients). We identiﬁed a single-vessel injury involving
the popliteal vein and two combined vascular injuries: one
involving the popliteal artery plus vein and another involving
the femoral artery plus vein (Table III).
Physical ﬁndings (hard and soft vascular signs) at
presentation. All of the 20 vascular patients presented
with varying levels of acute limb ischemia based on vascular
hard and soft signs (Table III). The most common vascular
hard sign was an absent palpable distal pulse with Doppler
signals (7/20), whereas the most common vascular soft
sign was a diminished pulse compared with the contralat-
eral extremity (9/20).
Of the 17 upper extremity injuries, two had a palpable
pulse with proximity injuries, six had diminished pulses,
seven had Doppler pulses only, and one had an absent
Doppler signal. The ﬁnal upper extremity injury presented
as a hard sign based on pulsatile bleeding from a transected
radial artery, which was controlled with a proximal tourni-
quet (placed by the orthopedic service) prior to going to
the operating room. In the three lower extremity injuries,
one had a diminished pulse and two had a Doppler signal
only.
Adjunctive physical ﬁndings (soft signs of neuro-
logic, bony, or proximity injury). Soft signs that denoted
proximity vascular injuries were slightly less common. Of
the 20 patients, 17 had adjunctive ﬁndings on physical
examination that indicated proximity injury to vascular
structures. Of those 17 patients, 15 had proximity injuries
located in the upper extremity, of which (1/15) had a nerve
injury only (radial nerve), (1/15) had a bone injury only
Table II. Injury perpetrator and gross injury locations/
mechanism
Category No. (%)
Type of dog
Police canine 17/20 (85)
Domestic canine 3/20 (15)
Location of injury
Upper extremity 17/20 (85)
Lower extremity 3/20 (15)
Type of injury
Crush 8/20 (40)
Laceration 9/20 (45)
Combination 3/20 (15)
Fig 1. K-9 bite injury to the left axilla with exposed neurovascular
structures. On examination, this patient was noted to have left
upper extremity motor weakness, a cool upper extremity with
delayed capillary reﬁll, and a weak Doppler signal. A computed
tomography angiogram (CTA) showed a 6-cm occlusion of his
proximal brachial artery with distal reconstitution.
Fig 2. Z-plasty exposure of the axillobrachial injury from the
patient in Fig 1. The proximal brachial artery was contused with an
absent Doppler signal.
Table III. Vascular injury locations, exam ﬁndings at
presentation, and adjunctive physical ﬁndings
Findings No. (%)
Vessel injury
Axillobrachial artery 9/20 (45)
Radial artery 4/20 (20)
Cephalic vein 1/20 (5)
Popliteal vein 1/20 (5)
Combination 5/20 (25)
Pulses (n ¼ 19)a
Palpable pulse 2/19 (11)
Diminished pulse 7/19 (37)
Doppler signal 9/19 (47)
No Doppler 1/19 (5)
Neurologic dysfunction (n ¼ 13)
Sensory loss 3/13 (23)
Motor loss 3/13 (23)
Combination 7/13 (54)
Adjunctive physical ﬁndings (n ¼ 17)
Nerve only 1/17 (6)
Soft tissue/muscle only 10/17 (59)
Bone only 1/17 (6)
Double combination 4/17 (23)
Triple combination 1/17 (6)
aOne patient was an intraoperative consult for a transected radial artery.
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after the patient was pursued by the K-9 ofﬁcer]), and
(9/15) had signiﬁcant soft tissue/muscle injury only.
There were a limited number of combination injuries:
(2/15) had combined bone and soft tissue injuries, (1/15)
had combined nerve (median nerve) and soft tissue injuries,
and (1/15) had a triple combination of the nerve (median
nerve), bone, and soft tissue injuries (Fig 3).
In regard to the lower extremity vascular injuries, two
occurrences had adjunctive physical ﬁndings. One involved
soft tissue/muscle, and the other involved nerve (femoral
nerve) and soft tissue. No bony injuries were identiﬁed in
the lower extremity injuries.
Speciﬁcally, neurologic deﬁcits in the upper extremity
occurred in (10/17) patients; and, of those, (2/10) were
sensory only, (2/10) were motor only, and (6/10) were
a combination of both. In the lower extremity vascular
injuries, neurologic deﬁcits included (1/3) sensory-only,
(1/3) motor-only, and (1/3) a combination of both.During admission, neurologic function of the patients was
assessed by the consult service, but following discharge
neurologic surveillance was challenging because of the fact
that the disposition of most of our patients involved
incarceration.
Preoperative studies. Preoperative radiologic studies
includedCTAs (9/20), arteriograms (7/20), and plain ﬁlms
(4/20). The plain ﬁlms were diagnostic for bony fractures in
three out of four cases. The arteriograms were diagnostic in
ﬁve out of seven cases and negative (1/7) for an arterial
injury when a popliteal vein injury was the culprit. The ﬁnal
arteriogram (1/7) was intraoperative, following an arterial
thrombectomy and interposition graft repair. The CTAs
Fig 3. Multiple dog bite injuries to the right forearm by a
domestic canine. This patient had absent Doppler radial and ulnar
artery signals, radius and ulnar open fractures, signiﬁcant soft tissue
loss, and neurologic injury.
Table IV. Type of vascular repair
Procedure No. (%)
Type of repair
Primary repair 4/20 (20)
Bypass 13/20 (65)
Ligation 2/20 (10)
Combination 1/20 (5)
Associated procedures (n ¼ 14)
Thrombectomy 8/14 (57)
Fasciotomy 2/14 (14)
Combination 4/14 (29)
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formed for an abnormal pulse exam. Among those patients,
(3/9) had diminished pulses, (5/9) had Doppler signals
only, and (1/9) had no Doppler signal.
Surgical procedures. A range of vascular procedures
were performed in order to restore blood ﬂow to an
extremity or to control hemorrhage. The basic procedures
performed involved primary repair, bypass (with autogenous
vein conduit), ligation, and combinations of all three when
multiple vessels were involved. In the 17 patients with
upper extremity vascular injuries, three of 17 underwent
a primary repair, 12 of 17 had a bypass with autogenous vein,
and two of 17were ligations (of the radial artery and cephalic
vein). In the three patients with lower extremity injuries, we
performed one primary repair only (popliteal vein), one
bypass only (femoral artery and femoral vein), and one
combination bypass/repair (bypass of popliteal artery and
popliteal vein primary repair) (Table IV). Both popliteal
procedures were approached medially.
In the four patients with primary repair only of either
upper or lower vascular trauma, three of them required
a thrombectomy with the repair; the other patient’s proce-
dure involved a short-segment resection with the repair.
The patient with an isolated popliteal vein injury (included
in this group) was repaired primarily.
In the patients with bypass only (13/20), six had
thrombectomies, with the primary conduit of choice being
reversed great saphenous vein (11/13). In the remaining
two bypass-only cases, a reversed femoral vein (1/13)
and reversed cephalic vein (1/13) were used.
In the two patients with ligations only, the affected
vessels were the radial artery and cephalic vein. The patient
with the ligated radial artery had a conﬁrmed patent ulnar
artery pre- and postoperatively. In the single patient who
had a combined popliteal artery and vein injury, we bypassed
the artery with reversed great saphenous vein and primarily
repaired the vein (Table IV).We performed six fasciotomies of which four were
prophylactic fasciotomies performed intraoperatively. The
remaining two patients experienced a postoperative
compartment syndrome (involving the forearm), that were
effectivelymanagedwith fasciotomies. The diagnosis of fore-
arm compartment syndrome in these two patients was deter-
mined clinically. Of all the patients who underwent
fasciotomies, ﬁve of six were located in the upper extremity
and of these, four of ﬁve had signiﬁcant soft tissue/muscle
damage.Therewas only oneof six patients that had compart-
ment syndrome in the lower extremity (Table IV). Drains
were not routinely placed, in fact only three of 20 patients
had drains placed at the time of initial operative repair.
Pre- and postoperative antibiotic regimens. Preop-
eratively and intraoperatively, the majority of patients were
given a single-antibiotic regimen. The most common
regimen usedwas ampicillin/sulbactam (12/20), with others
receiving piperacillin/tazobactam (2/20), clindamycin
(1/20), ticarcillin/clavulanic acid (1/20), and cephalexin
(1/20). Two patients’ antibiotic regimens were unknown.
The remaining patient (1/20) had a combined antibiotic
regimen of piperacillin/tazobactam and gentamicin. Post-
operatively, the ﬁnal antibiotics given varied between single-
(12/20), double- (5/20), and triple (1/20) antibiotic
regimens, with two patients having unknown antibiotic
coverage. In the single-antibiotic regimen, the most
commonly used antibiotic was amoxicillin/clavulanic acid
(7/12), with others receiving ampicillin/sulbactam (2/12),
clindamycin (1/12), vancomycin (1/12), and cephazolin
(1/12). Of the double-antibiotic regimen, three of ﬁve
were amoxicillin/clavulanic acid plus ampicillin/sulbactam,
one of ﬁve was amoxicillin/clavulanic acid plus piperacillin/
tazobactam, and one of ﬁve was piperacillin/tazobactam
plus vancomycin. The triple-antibiotic regimen was
ampicillin/sulbactam, cephalexin, and clindamycin (that
patient developed methicillin-resistant Staphylococcus aureus
postoperatively).
In summary, the most common pre- and intraoperative
antibiotic given was ampicillin/sulbactam, while postopera-
tively, it was amoxicillin/clavulanic acid. The duration of
antibiotic treatment ranged from 7 to 39 days, with an
average of 14.76 8.2 days.
Complications. Only four cases developed wound
complications. Those complications ranged from superﬁcial
to deep tissue involvement. Two were superﬁcial wound
Table V. Wound complications/outcomes
Complication/outcome No. (%)
Wound complication
Tissue involvement (n ¼ 4)
Superﬁcial 2/4 (50)
Deep 1/4 (25)
Unknown 1/4 (25)
Time of presentation of wound complication (n ¼ 4)
0-5 days 2/4 (50)
6þ days 1/4 (25)
Unknown 1/4 (25)
Organisms involved (n ¼ 4)
Gram-positive 2/4 (50)
Gram-negative 1/4 (25)
Unknown 1/4 (25)
Outcome
Limb salvage (at discharge)
Yes 20/20 (100)
No 0/20 (0)
Limb salvage and vessel patency (at 1 year) (n ¼ 10)a
Yes 9/10 (90)
No 1/10b (10)
aTen patients were lost to follow-up because of incarceration.
bThe artery in question was transected in injury and ligated during the
operation.
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wound infections presented between 3 and 31 days post-
operatively, with three of four occurring fewer than 5 days
postoperatively. The most common bacterial contaminants
were gram-positive organisms (namely methicillin-resistant
Staphylococcus aureus [2/4]); one of four was gram-
negative, and one of four was unknown (Table V).
Among our wound complications, only one patient had
a drain placed at the time of the initial operation, and none
of these patients required a return trip to the operating
room. They were all successfully managed with antibiotic
therapy.
Length of stay and outcomes. The length of stay for
each patient varied considerably, ranging from 2 to 21
days. The average length of stay for the 20 patients was
10.6 6 6.3 days. The primary outcomes we evaluated
were limb salvage and mortality. In all 20 cases, the limbs
affected were able to be salvaged (100%) over a 1-year
follow-up. The mortality at 1 year was 0%. The secondary
outcome we evaluated was vessel patency. In terms of
vessel patency, one-half (10/20) of our patients were lost
to follow-up, generally as a result of incarceration. Of the
remaining 10 patients, we had a 100% patency at 1 year for
adequate extremity perfusion. One patient technically
experienced a loss of patency; in that patient, the radial
artery was transected. Only the ulnar artery was patent,
before and even after intervention (Table V).
DISCUSSION
Dog bite injuries are a common occurrence in the
United States.1 Most injuries are minor,3,4 self-treated,
and under-reported.8,9 In the state of Indiana, animal bites
are reportable events. A 3-year review of the epidemiology
of animal bites in all Indiana counties showed that the most
common (78%) bite perpetrator was the dog, with larger
breeds of dogs inﬂicting the more serious bites.5
When major trauma occurs from dog bites, they are
commonly associated with vascular and orthopedic
injuries.6,7 Although literature exists on the clinical presen-
tation of dog bites and the risks of vascular injury,1,6,7,10
a paucity of information exists regarding the management
and outcomes of these vascular injuries. Because this type
of injury is encountered infrequently even in a level I
trauma setting such as ours, it is important to know how
to assess and treat such injuries. In this study, in addition
to describing the presentation of these patients, we also
evaluated the outcomes of surgical management of vascular
injuries from dog bites.
During our 15-year retrospective study period, we
identiﬁed 371 patients who had sustained dog bites, with
only a few patients (20/371, 5.4%) with vascular injuries
requiring surgical intervention. Most of those patients
were males in their 20s to early 40s, and the most common
perpetrator (85%) of major vascular trauma in our patients
was the K-9 ofﬁcer. Our ﬁndings were similar to those re-
ported by Hutson et al (Los Angeles County, 1988-1995),
where they had a 98.6% male incidence of K-9 bites, and
the mean age was 25 years. In their study population, theincidence of vascular injuries was 7% over a period of 8
years. Another more recent study in the same county by
Benﬁeld et al reported a 12% incidence of vascular injuries
between 1992 and 2008. The preponderance of vascular
injuries from K-9 ofﬁcers is likely associated with the prac-
tice of bite-and-hold techniques used in apprehending
potentially violent suspects. Large-breed K-9 ofﬁcer dogs
are trained to deliver a much larger bite force (1000-
2000 psi) than civilian dogs typically do (150-200 psi).11-13
In our study,most (85%) of the vascular injuries fromdog
bites affected the upper extremity. Also, the mechanism of
injury was equally distributed between crush (40%) and lacer-
ating (45%) injuries. The reasons for these ﬁndings are prob-
ably related to the superﬁcial locations of vascular structures
in the upper extremity, as well as the fact that when a dog bites
andholds, its dentition is designed to cause crush injury, lacer-
ations, and abrasions.6,14-16 The most commonly injured
vessel in the upper extremity was the axillobrachial artery
(53%). Also, the most commondand importantdclinical
ﬁnding on physical examinationwas an abnormal pulse exam-
ination in 85% of patients, followed by neurologic deﬁcits in
65% of patients. Similar vascular clinical ﬁndings were
reported by Benﬁeld et al and Snyder et al.
In our study, preoperative imaging studies were not
routinely obtained if pulses were obviously diminished or
absent. However, when CTAs were performed (in nine
patients), they were 100% diagnostic for an arterial injury.
Preoperative ABIs were not obtained in this study, instead
the presence of normal or abnormal pulse examination based
on hard/soft vascular signs was used in our decision-making
algorithm toward identifying vascular trauma.
Initial surgical management principles were based on
ischemia reversal, hemorrhage control, or a combination
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ischemia with an autogenous bypass using a reversed great
saphenous vein conduit. This was followed by primary
repair (6 thrombectomy), which was used to manage
ischemia when technically feasible. Alternatively, hemor-
rhage control was managed by ligation only when it
involved a nondominant artery or vein. In short, the artery
was repaired if the vascular defect was small; and a bypass
was done if the vascular defect was large. Using the
patient’s own vein was critical because prosthetic materials
would provide a ready substrate onto which bacteria from
the dog’s oral ﬂora could adhere and colonize.
We also performed four prophylactic fasciotomies in
patients at risk for developing compartment syndrome. Fas-
ciotomies were more commonly required in the upper
extremity (83%) compared with the lower extremity.
Adjunctive nonvascular procedures were performed for
concomitant severe soft and bony tissue injuries by the
orthopedic and plastic surgery services.
Because of the high risk of postoperative infection from
polymicrobials in dog saliva, aggressive debridement and
prophylactic treatment with antibiotics were imperative.
The most commonly used single-antibiotic regimen was
ampicillin/sulbactam (67%), whereas postoperatively, it
was amoxicillin/clavulanic acid (39%). Although no strong
evidence exists for a speciﬁc antibiotic regimen, we selected
broad-spectrum antibiotic coverage for these deep wounds
with devitalized tissue because of the polymicrobial ﬂora
present in a dog’s mouth.17,18 Unlike minor trauma from
dog bites (which have low infection rates of 5%-10%17),
major trauma fromdog bites is associated with a risk of infec-
tion as high as 15% to 20%.19 Our study bore that out of four
of the 20 patients developed infections postoperatively that
required extended in-house antibiotic treatment (average
in-hospital antibiotic regimen, 14.7 6 8.2 days).
The average length of stay was 10.6 6 6.3 days. This
was due partially to the nature of the injuries, which often
required separate interventions from multiple disciplines:
vascular, orthopedic, and plastic surgery. However, postop-
erative complications also prolonged some patients’
hospital stay.
The two most common postoperative complications
were wound infections (20%), followed by compartment
syndrome (10%). Most of the wound infections were
superﬁcial and presented within 5 days of initial operation.
Those patients were further managed with prolonged anti-
biotics (15.9 6 2.6 days); additional debridement was not
necessary. Postoperative compartment syndrome was iden-
tiﬁed in the forearm of two patients, and those were
successfully managed with decompression fasciotomies
without incurring any neurologic deﬁcits. Both these
patients had crush injuries to the brachial artery, but they
did not have prolonged preoperative ischemia, and only
one of the two had major soft and bony tissue injuries.
Regarding our primary and secondary outcomes, we
were able to obtain 1-year follow-up data on only 10
patients, as one-half of them were incarcerated and did
not return to our facility for postoperative surveillance.This is a potential weakness of this retrospective study.
Among the 10 patients we could follow-up, our primary
outcomes of limb salvage and mortality within 30 days
and at 1 year showed no amputations or deaths in all
patients. Regarding secondary outcomes, we had 100%
vessel patency/adequate limb perfusion at 1 year.
Based on our experience with limb-threatening injuries
following dog bite-induced vascular trauma, we recom-
mend the following for optimizing outcomes: (1) maintain
a high index of suspicion for multiple injuries (soft, bony,
and nerve tissue injuries) that may occur from a singular
canine attack, as was described in this study; and (2) metic-
ulously evaluate all extremity pulses by palpation as well as
with a Doppler probe. In the presence of unequivocal
hard/soft signs of vascular trauma, consider directly
proceeding with deﬁnitive repair. Also, methodically
perform and document a preoperative nerve evaluation,
particularly because further evaluations and interventions
may be required by the plastic surgeon if nerve repair is
necessary. With regard to vascular imaging, while not
always essential, it can provide deﬁnitive diagnostic infor-
mation when the results of the pulse evaluation are equiv-
ocal. For deﬁnitive vascular injury management, consider
primary repair for small defects to vessels; and if a large
defect is present, consider performing a bypass using autog-
enous veins. Vascular prosthetics usage for bypass should
be avoided as much as possible. Devitalized tissue should
be aggressively debrided, which may require multiple sepa-
rate procedures. A prophylactic fasciotomy should be
considered when risk factors for compartment syndrome
are present.
The ﬁnal area for which we give recommendations is
for managing outcomes. It is imperative to maintain
a high level of vigilance for wound infections and compart-
ment syndrome, which are the two most common compli-
cations. Additional debridement or identiﬁcation of other
factors contributing to less than optimal outcomes should
be considered if wound infection rates are >20%.
CONCLUSIONS
Dog bites from larger breeds that bite and hold the
upper extremity are associated with major vascular trauma.
Most of our patients were managed with an autogenous
bypass using a reversed vein conduit. On follow-up, there
were few postoperative complications and excellent primary
and secondary outcomes at 1 year. The most common
complications were wound infections, all of which were
successfully managed with prolonged antibiotic therapy
for an additional 16 days.
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